Introduction 26
The incidence of Achilles tendon injuries is increasing as more individuals regularly exercise 27 both recreationally, and within sports [1, 2] . The prevalence of Achilles tendinopathy is greatest 28 in activities involving endurance running [3] [4] [5] [6] . Injuries are also seen in sedentary individuals, 29 with 65% of patients diagnosed with Achilles tendinopathy having no link to sport or physical 30 activity [7] . 31
32
The mid-portion of the Achilles tendon is the most commonly injured site accounting for 55-33 65% of all Achilles tendon injuries [3] . Due to the quality and methodological shortcomings in 34 studies [8] , there is still no gold standard treatment for Achilles tendinopathy [9] . At present 35 the greatest amount of evidence supports eccentric exercise as a first line treatment option 12], however, this is not always successful. Acupuncture is one of the best known 37 complementary therapy treatments, and is widely used for musculoskeletal disorders and has 38 been shown to offer pain relief [13] . Pain relief may be related to spinal acupuncture 39 mechanisms through the effects of counter stimulation, or supraspinal acupuncture mechanisms 40 through diffuse noxious inhibitory control (DNIC), and the stimulation of the descending 41 antinocicepetive pathway and the limbic regions of the brain [14] . All procedures followed during the study were in accordance with the Helsinki Declaration. 81
82
All patients were provided with modified eccentric exercises (within a pain framework -pain 83 no greater than VAS 4/10) that allowed minimal pain free concentric movement. Standard static 84 stretching was also provided coupled with appropriate footwear advice, orthotics, and 85 management advice. During this 6-week phase patients were seen four times, two weeks apart 86 over a 6-week period. The non-responders to modified eccentric exercises and standard 87 treatment were invited to be randomised into two treatment groups, a) acupuncture or b) sham 88 acupuncture. The randomisation was performed using a computer generated random number 89 list. Once consent had been provided for the acupuncture phase, digital weighing scales were 90 used to measure body weight, and stature was measured using a standard tape measure against 91 a wall, whilst bioelectric impedance analysis was used to measure percentage body fat. The 92 non-responders then attended three acupuncture/sham acupuncture treatments which were 93 performed at weekly intervals, week 0, week 1 and week 2. 
97
The Acupuncture treatment was provided by a member of the Acupuncture Association of 98 Chartered Physiotherapists (AACP) and followed AACP guidelines. The Acupuncture 99
The Achilles tendon was cleaned using alcohol wipe sterets, with participants positioned in 101 prone lying. Nine small plastic rings covered with sterile tape were then attached to the Achilles 102 tendon to enable the Streitberger sham acupuncture needles to remain in place [19] . were found to be normally distributed and suitable for parametric statistical testing, whereas 128 the EQ-5D scores were found to be non-normatively distributed. A Repeated Measures 129
ANOVAs was used for the VISA-A and NPRS scores and a Mann-Whitney U test was used 130 for the EQ-5D scores. In addition to the Repeated Measures ANOVAs the effect sizes were 131 also calculated, and p values <0.05 were regarded as significant. The differences between 132 groups and time points were further explored using mixed methods ANOVAs. All data analysis 133 was performed using SPSS version 21 (Chicago, IL, USA). where the principle investigator in this study was also the acupuncturist and physiotherapist, 287 which could introduce bias. 288 289 Although both needling techniques were uncomfortable, the intensity during a 60 second 290 stimulation of an acupuncture is stronger than the stimulation of a sham needle. However, as 291 no patient had experienced penetrative acupuncture to the Achilles tendon, this was not felt to 292 affect blinding. Improvements in pain may be, in part related to the 4 day relative rest phase 293 between treatment and by following a pain framework of not exceeding VAS 4/10 for general 294 activities. However, as the majority of patients had rested and offloaded unsuccessfully prior to 295 attending the study and followed the pain framework in the modified eccentric exercise phase 296 of the study design, therefore it is unlikely that this could account for the magnitude of the 297 differences between groups. 298 considered to introduce an unnecessary risk. Therefore, in this study the Hop element 301 comprising of 10 points was omitted from the VISA-A questionnaire. Although this would 302 reduce the risk of Achilles tendon rupture, the VISA-A was developed for sporting athletes 303 rather than for sedentary patients who do not take part in regular vigorous exercise. This 304 possibly distorted the baseline and final outcome measure values, which should be considered 305 when making future comparisons. Furthermore, as patients in the acupuncture group returned 306 to their previous levels functional activities, and were able to self-manage their symptoms on 307 discharge, this may suggest that acupuncture is a beneficial treatment alternative and why the 308 relatively low final score of 60 on the VISA-A was achieved following acupuncture treatment. 309
310
Recommendation for clinical practice 311
The positive effect of the 6 week modified eccentric loading phase in this study, coupled with 312 standard physiotherapy management advice (within a pain framework -pain no greater than 313 VAS 4/10) on Achilles tendinopathy, is an imperative first line treatment, which is supported 314 by previous studies [10] [11] [12] . The results of this randomised feasibility study suggest a minimum 315 of 3 weekly acupuncture sessions may be required to achieve of positive outcome in non-316 responders to the recommended first line treatment for Achilles tendinopathy. This suggests that the use of a standardised acupuncture protocol to the Achilles tendon is a 329 viable treatment alternative and an effective second line treatment in patients diagnosed with 330
Achilles tendinopathy who are non-responsive to eccentric exercise 331 
